Contrary to the empirical findings that there is a negative link between financial sector development and income inequality, we introduce a different result: in the earlier stages of the financial and economic development, the level of income inequality decreases, but with an ongoing developmental process, the later stages show that the above-mentioned link between finance and inequality turns into positive within the framework of financial Kuznets curve. In terms of finance-inequality nexus, we find that neither markets nor institutions play a significant role for the decrease in income inequality. When the results are measured within this context, the study concludes that the U-shaped financial Kuznets curve hypothesis is valid in the sample countries.
Introduction
The financial sector development and income inequality nexus have already been examined by different perspectives including both orthodox and heterodox knowledge within the categories of advanced and developing economies, yet the common consensus about its causes and reasons is still misleading in the literature. While there are numerous studies that focus on this nexus, the investigation of existing development in finance within the case of financial Kuznets curve is rare 1 . Financial Kuznets curve is basically used to show that there is an existence of an inverted U-curve relationship between financial sector development and income inequality. In that token, related to the financial Kuznets curve, three major theoretical papers can be referred to find out the differences of this nexus in the empirical structure. While the first two studies (e.g., Banerjee and Newman, 1993; Galor and Zeira, 1993) argue that making the financial sector more developed leads to lower inequality levels in distributing income among different social segments, the latter (e.g., Greenwood and Jovanovic, 1990) states that there is an inverted 8(4), [176] [177] [178] [179] [180] [181] [182] [183] [184] [185] [186] [187] [188] [189] [190] 2019 U-shaped link for this nexus by indicating that the income inequality increases in the infant periods of financial development but together with a certain level of financial and economic development, it leads to pursue a lower income inequality.
While these papers are the pioneers of the discussion about the nexus between financial Kuznets curve and income inequality, there are also other studies in which they have different pieces of empirical evidence. However, the findings in the following papers differ on the basis of our empirical outcomes due to several reasons. First, Jaumotte et al. (2008) argue that the income inequality has increased over time because of the different reasons (e.g., financial globalization and technological progress) but they shallowly investigate the effect of financial development on inequality by using only depth indicator estimated by the ratio of credit to the private sector by deposit money banks and other financial institutions to GDP. Therefore, they all neglect the effects of the measures of financial access and efficiency which are critical indicators for analyzing income inequality, especially in terms of developed economies. Second, Kappel (2010) backs Banerjee and Newman (1993) and Galor and Zeira (1993) on the basis of empirical evidence that the negative relationship between financial development and income inequality is prevailing across different countries. However, Kappel (2010) 's findings are also doubtful due to the data selection in which the paper measures the effect of financial development on inequality and poverty by way of using only one indicator for estimating the financial sector development. Third, Nikoloski (2012) finds that there is an inverted U-curve relationship between financial sector development and income inequality which confirm the theoretical stipulations of Greenwood and Jovanovic (1990) . However, the same mistake is done by Nikoloski (2012) in the empirical analysis since the financial sector development is only measured by the credit to private sector and thus overlooks the other critical determinants such as financial system deposits (% of GDP) or bank deposits (% of GDP). There is a potential that Nikoloski (2012)'s inverted U-shaped results may turn into U-curve relations through using these variables. Finally, Tan and Law (2012) and Jauch and Watzka (2016) find similar empirical results as in that paper. While the dataset for income inequality is somewhat similar to those papers, the major difference of this paper depends on the sample selection in which Tan and Law (2012) only examine the dynamics of the finance-inequality nexus in selected developing countries but Jauch and Watzka (2016) extend the sample also by including low-income countries 2 .
Making analysis for the case of diversifying levels of income inequality across different economies on the basis of financial Kuznets curve hypothesis is important for two reasons. First, the increasing level of income dispersion among different countries can be investigated either with economic indicators and financial indicators in case of short-and long-term periods. Second, the reactions of development stages for financial markets and institutions upon income distribution can be well-documented, especially in terms of the classification of different markets.
Several models theoretically utilize the use of private credit over GDP as a proxy variable for financial sector development. In that vein, they ignore the institutional effects of the financial sector on income inequality. Therefore, the market-based use of this kind of proxy indicator stimulates to emerge in two conditions: on the one hand, a higher level of financial development strictly needs human capital which also requires financial credits; on the other hand, the households can access more investment possibilities providing through the financial sector. Rajan (2010) discusses the finance and inequality nexus by looking at political dimensions in the form of redistributive taxation. The main arguments of the study suggest that the financial sector development is highly affected by the political components and depends on increased inequality 3 . Furthermore, the study provides knowledge that there is a political inability to benefit from the traditional implications of redistributive taxation methods. The policy conclusions provide information that the politicians can have more power to develop new ways for improving access to the financial credits for lower income segments of American households. Similarly, Haan and Sturm (2017) report pieces of empirical evidence which suggest that the level of financial development conditions the impact of financial liberalization on inequality 4 . Therefore, their results indicate that the alternative channels must be at work that connect finance with income inequality.
Depending to the arguments of above-mentioned three major theoretical studies, the differences at the level of changing knowledge on financial Kuznets curve should be divided from each other, which constitute the basis for further studies, especially in empirical structure. While Banerjee and Newman (1993) work on the mutual relationship between households' occupational choice dependency and credit availability, Galor and Zeira (1993) focus on human capital investment based on credits. Alternatively, Greenwood and Jovanovic (1990) examine the details of an increasing household capital incomes in the context of financial intermediation and thereby the household portfolio selection process. In the earlier stages of economic development, the households from the poorer segments of the society cannot be able to use banks for their savings. The financial sector as a whole is almost under-developed and the level of economic growth is very low. Only the households from the upper-income segments of the society can afford using banks to finance their investments. In that stage, an increase in the level of financial development leads to a higher level of income inequality. Over time, however, the economy develops and the households from the lower-income segments of the society become richer in which they can benefit from financial resources and bank finance. Hence, income inequality begins to decline after a certain point with higher levels of financial and economic development. By extending these models in the direction of both financial markets and institutions, it may be possible to have a negative effect of financial sector development on income inequality where the initial results can lose their importance within the frame of different indicators such as financial liberalization and labor market policies. So, the U-shaped financial Kuznets curve structure that we are interested in can be different from what the traditional knowledge argues.
Following this manner, three hypotheses on the finance and inequality nexus emerge in which we empirically analyze in the subsequent sections:
Hypothesis 1
There is a long-run positive relationship between financial sector development and income inequality.
Hypothesis 2
There is a positive link between higher levels of openness in financial and trade sectors and more unequal distribution of income.
Hypothesis 3
There is a U-curve relationship between financial and economic development and income inequality.
We re-examine the endogenous relationship between financial sector development and income inequality using a panel fixed-effects model and also Generalized Methods of Moments be checked in empirical framework by which the traditional measures such as private credit to GDP will not be necessary for the generalization of his study in terms of the political dimensions. Therefore, as it is explained in the data part, the financial Sector development data developed by Svirydzenka (2016) will be much proper than that of the traditional variables, which are only focused on depth measures and neglects the Access and efficiency indicators of financial development. 4 The same results can be found in Bumann and Lensink (2016) in terms of financial depth.
(GMM) for a large sample of countries covering the 1993-2013 period, thereby focusing on within-country developments of inequality within the framework of financial Kuznets curve. The main rationale to use a fixed-effects panel method is to correct the country-specific effects and thus to remove their correlation with the explanatory variables. Additionally, another rationale is to check the endogeneity problem which may emerge due to omitted variable bias and reverse causality by way of employing GMM procedure developed by Arellano and Bond (1991) 5 .
As the dependent variable, we use yearly data of Gini coefficients based on the index of inequality in equivalized household disposable (i.e., post-tax and post-transfer) income obtained from Solt's (2016) Standardized World Income Inequality Database (SWIID). Using an index of financial sector development 6 , including both financial markets and financial institutions, based on the index of Svirydzenka (2016) , we find that the income inequality decreases with a higher level of development in the earlier stages of economic and financial conditions but then increases in the future period. Therefore, we reject the theoretical propositions of Greenwood and Jovanovic (1990) for an inverted U-curve relationship between financial sector development and income inequality.
Model and data
To estimate the effect of financial sector development on income inequality, we employ the data of Svirydzenka (2016) . The main rationale behind using this variable is to estimate the combined effects of sub-indices for financial markets, financial institutions and overall development, covering depth, access, and efficiency on income inequality. Therefore, in contrast to the traditional wisdom about the estimation of financial sector development, which is generally conducted for employing credit ratio over GDP, the use of this combined variable is also indicated the divergence point of this paper than that of these studies from the traditional wisdom. While this case shows one of the advantages of this study, the other one depends on the fact that this combined data for financial sector development provide a multi-dimensional approach to classify and analyze countries in terms of their financial development through their differences in financial markets and institutions. Related to this information, Svirydzenka (2016: 4) argues that the constellation of financial institutions and markets facilitates the provision of financial services. Therefore, the exclusion of their sub-components (e.g., depth and access) from the estimation process provides a limited understanding of the finance-inequality nexus. An important characteristic of financial systems over the advanced and developing economies is their having to a higher level of access and efficiency as well as the higher level of depth. The differences in financial systems across these countries imply that multiple indicators are needed to measure financial development (Čihák et al., 2012; Aizenman, Jinjarak and Park, 2015) . To overcome these problems, which root in using single indicators as proxies for financial development, we add this data provided by Svirydzenka (2016) which is culminated in the overall index of financial development. In that vein, the data is measured on a ratio between 0 to 1 (fully underdeveloped to fully developed) 7 . Our first measure of the financial sector development is estimated as the weighted average of both financial markets and institutions indices. 5 For more information about the empirical approach please see Part 3. 6 We separately use the data of financial markets and financial markets in the models to extend the analytical framework economically and institutionally in terms of financial sector as a whole. 7 Financial institutions (FI) index measures access to financial institutions, efficiency of these institutions (interest margin, spread, returns on assets, return on equity), and depth of these institutions (credits, pension funds, mutual fund assets). Financial markets (FM) index measures depth of financial markets (capitalization in stock market, stock trading, debt securities), access to capital markets (capitalization, debt issuers), and efficiency of financial markets (turnover ratio). Financial development (FD) index is a weighted average of FI and FM indices, where the weights are obtained using principal component analysis. For details, see Svirydzenka (2016) .
As these indices about the financial sector development are not widely used in the literature upon the financial Kuznets curve, we exert an additional proxy variable which is private credit by deposit money banks to GDP in order to catch the difference from other studies such as Greenwood and Jovanovic (1990) , Banerjee and Newman (1993) and Galor and Zeira (1993) . Our sample for which we use the indices of financial sector development and additional proxy variable for measuring financial development in case of financial depth consists of 61 countries 8 (including both advanced and developing economies) and runs from 1993 to 2013.
In addition, the independent variables include the globalization indices obtained from KOF Index of Globalization and openness measures including trade openness and capital account openness obtained from World Development Indicators (WDI) and Chinn and Ito (2006) , respectively. First, KOF Globalization Index, which is provided by Gygli, Haelg and Sturm (2018) , measures the economic, social and political dimensions of globalization. Alternatively, we replace the globalization indices with the openness measures. Second, we, therefore, employ some critical openness measures. On the one hand, to estimate the effect of liberalization in trade, we use real trade openness index estimated by the total of exports and imports divided by GDP which is adjusted from the price of GDP. On the other hand, to test the effects of financial liberalization on income inequality, we employ the Chinn-Ito index (i.e., the KAOPEN index), which handles the capital account openness. The KAOPEN index is a special one compared to the other indices based on financial liberalization in which it grounds on information about the capital mobility obtained from IMF's Annual Report on Exchange Arrangements and Exchange Restrictions (AREAER) to incorporate the extent and intensity of capital controls. Therefore, this index can be evaluated as a de jure measure of capital account liberalization where cannot lead to higher cross-border transactions although the restrictions on these transactions are to a large extent being reduced for both domestic and international capitals.
Our dependent variable is the Gini coefficient based on the index of inequality in equivalized household disposable income obtained from Solt (2016)'s SWIID. The database is measured on a gross and on a net basis. Related to this, we use the index that stands for gross household income, which is not adjusted from taxes. As Haan, Pleninger and Sturm (2018: 314) state that this shows income inequality exclusive of fiscal policy. Since the household income is represented both as gross 9 and net forms, SWIID has special importance compared to other inequality measures. The Gini coefficient is ranged between 0 and 100. 0 represents perfect equality and 100 represents perfect inequality. Besides the SWIID, income inequality can also be measured by other methods such as dividing income categories from lowest to upper segments of the society. However, the comprehensive database, especially in terms of panel data analysis, is misleading and some years for middle-income countries are missing. Hence, it makes the panel data structure as an unbalanced. In that sense, we take yearly averages of the Gini coefficient from 1993 to 2013 for both advanced and developing economies. In Figure 1 (2016), Svirydzenka (2016) Using panel data from 1993 to 2013, on the one hand, we are interested in the within-country relationship between financial sector development and income inequality tested by fixed-effects method depending on Driscoll and Kraay (1998)'s robust standard error estimator; on the other hand, GMM estimator is employed to examine dynamic changes and to control endogeneity issues. The model is estimated by GINIi,t = αi + β1FINi,t + β2FIN 2 i,t + β3FLi,t + β4TLi,t + β5GDPi,t + β6GDP 2 i,t + βjXi,t + εi,t (1) where GINI is income inequality, FIN consists of all financial development indices and FIN 2 is their squared terms, FL is financial liberalization, TL is trade liberalization, GDP is per capita income and GDP 2 is its squared term and X is a vector of control variables for globalization indices, unemployment rate, general government expenditure, human capital, and real effective exchange rate whereas ε denotes the error term. Following the hypothesis 1 of linear negative effect, β1 should be negative and significant, and β2 should be positive but also significant. According to our U-shaped hypothesis, these correlations should be done in control of other variables both for proxy variables and sub-indices of financial development. Therefore, we also add liberalization indicators into the regressions, covering both capital account and trade regime, and the GDP per capita with its squared term for robustness issues to control for traditional knowledge about the financial Kuznets hypothesis. Interestingly, in accordance with our hypotheses, the β5 should be negative and significant, and β6 should be positive and statistically significant in contrast to the mainstream vision of the Kuznets curve. We follow the approach of the earlier studies by using the same specifications with different control variables and the OLS method in fixed-effects estimations. Employing our comprehensive database lead us to argue that the empirical results for the effect of Fin_Dev, Fin_Ins_Dev, Fin_Mar_Dev, Prv_Cred, Fin_Lib, Trade_Lib and Log GDP on income inequality are significantly different from the traditional findings and thus frustrates to other studies for the finance and inequality nexus to a certain degree. A summary of the sources for data is provided in Table  1 . Additionally, Table 2 Table 3 and Table 4 include the baseline empirical results of the article. In models (1)-(8), we alternatively use indices on financial development to check the effects of financial sector development on income inequality in the fixed-effects panel model and GMM technique, respectively. While the fixed-effects panel model uses within estimator, we test this relationship with the same variables in control of GMM estimator to avoid endogeneity problem. In other words, we also do these predictions for GMM estimator in case of possibility for endogeneity that the OLS methods can have through taking two lags of Gini coefficient. Since our finance measures may have differential effects on inequality in terms of both markets and institutions, we separate the overall financial development variable from the others. In the next step, we add a traditional indicator for finance as a proxy variable, which is private credit over GDP, to check the diversion of our estimation from other empirical findings based on mainstream knowledge. In particular, we use GMM because it produces a dynamic panel data estimator. In that vein, it controls for the endogeneity of the lagged dependent variable in a dynamic panel model if there is a correlation between the control variable and the error term. Additionally, it solves the omitted variable bias, unobserved panel heterogeneity, and measurement errors. However, the basic specifications of GMM need N (i.e., the number of groups) < T (i.e., time span), and use the number of instruments which must be exogenous and should be less than the number of groups. It is designed for the following situations: (i) dynamic panel models, (ii) small T, large 8(4), 176-190, 2019 [176] [177] [178] [179] [180] [181] [182] [183] [184] [185] [186] [187] [188] [189] [190] 2019 N panels, (iii) independent variables that are not strictly exogenous, (iv) arbitrarily distributed fixed-effects, (v) heteroskedasticity, and (vi) autocorrelation within panels. Reviewing the existing studies have revealed that the causal relationship between financial sector development and income inequality is challenging since both of these two variables can be affected by other factors from political era, social regime and economy alike, which of those could have unobserved characteristics (i.e., the omitted variable bias) and could be affected by reverse causality running from inequality to financial development. Therefore, in addition to the endogeneity issue, we use a linear dynamic panel-data estimation developed by Arellano and Bond (1991) to deal with such problems. The linear dynamic panel-data models will include two lags of the Gini coefficient as covariates and contain unobserved panel-level effects. Our GMM estimator for the parameters of these models will, therefore, solve the correlation problem between the lagged Gini coefficient and the observed panel-level effects, making standard 8(4), [176] [177] [178] [179] [180] [181] [182] [183] [184] [185] [186] [187] [188] [189] [190] 2019 estimations consistent. Since our dataset is designed for many panels and few periods and also the idiosyncratic errors have no autocorrelation, this GMM estimator is robust to our panels. Furthermore, Arellano and Bond (1991) suggest the use of AR(2) test so as to control whether the second-order serial correlation of the error term exists and indicate the significance of Hansen (1982) J-test to detect whether the orthogonality conditions prevail. Both estimation results show that there is no further serial correlation and the over-identifying restrictions are not rejected to the degree of Hansen J-test. Note: Robust standard errors in parentheses *** p<0.01, ** p<0.05, * p<0.1 8(4), [176] [177] [178] [179] [180] [181] [182] [183] [184] [185] [186] [187] [188] [189] [190] 2019 However, there are also some limitations of our empirical approach on the basis of both fixedeffects and GMM estimations. While the fixed-effects method does not solve the endogeneity problem, the GMM procedure developed by Arellano and Bond (1991) does not find proper solutions to the problems emerging due to the number of instruments. Therefore, further studies will also employ Roodman (2009)'s method in the same models by considering both system-GMM with one-and two-step estimator and collapsing instruments options. These further estimations will also compare the empirical evidence produced by difference-GMM and system-GMM procedures. Note. Robust standard errors in parentheses *** p<0.01, ** p<0.05, * p<0.1 8(4), [176] [177] [178] [179] [180] [181] [182] [183] [184] [185] [186] [187] [188] [189] [190] 2019 The empirical results suggest that measures on financial sector development increase income inequality in the later stages of economic development while decrease it in the infant period of financial and economic development, irrespective of whether the indices for financial sector development are included separately. This is contradicted to the findings of Greenwood and Jovanovic (1990) , Banerjee and Newman (1993) and Galor and Zeira (1993) . In control of the endogeneity problem, the results are still relevant and statistically significant. While the reasons for this U-shaped curve for the relationship between finance-inequality nexus, some of the factors can briefly be ranged as follows: (i) the degree of openness to trade and financial accounts, (ii) the differences in the level of economic development, and (iii) the diversity of globalization parameters including both economic, social and political dimensions.
The empirical results
Next, we turn to the estimation of traditional Kuznets hypothesis in which the results are similar to that of financial Kuznets hypothesis. There is consistency among the variables used for financial sector development. Therefore, the econometric outcomes indicate that financial sector development is conditioned on different factors for different economies. In that vein, the mainstream arguments in favor of the implementation of pro-liberal policies should consider the reasons for the fluctuations in the degree of income inequality which depend on several issues the economies have to solve in the long-run instead of carrying out a higher level of economic liberalization. In other words, contrary to the mainstream views for more developed finance to provide an equal income distribution among individuals, the countries should follow older strategies in line with the economic and financial development. This conclusion also holds for the measures of openness in trade regime and financial accounts. We also make further analysis by dividing countries into two categories in terms of their income levels so as to understand whether the U-shaped curve relationship between financial sector development and income inequality significantly changes. The following models in Table 5 and Table 6 use the same econometric procedures as in the previous models, which consider both fixed-effects and dynamic estimations. However, the empirical results are somehow different from the baseline results. First, the U-shaped link is mostly insignificant for the models (1)-(4) in Table 5 for high-income countries 10 . Second, the GMM estimations are more reliable than that of the fixed-effects due to their control for potential endogeneity problem. In that vein, the estimation results in the Model (5) and Model (7) are still highly significantly significant and validate the U-shaped curve relationship between financial sector development and income inequality. Additionally, in each regression, there is a high persistence of Gini coefficient and thus the dynamic panel results are much reliable than the static models.
Finally, we also apply the same econometric procedures for middle-income countries in Table 6, covering both upper-and lower-middle income groups. Unlike the case for high-income countries, the results for the empirical estimations in terms of middle-income countries are striking due to the fact that almost all regression produces a U-shaped curve relationship for financial development-inequality nexus. Therefore, these empirical outputs lead us to argue that the U-shaped linkage is more strong in middle-income countries. All in all, both baseline and sensitivity analyses contradict with the traditional wisdom which finds an inverted U-shaped curve and thus need to be much attention for further estimations.
Concluding remarks
Given this background, we test theoretical models, which explain the finance and inequality nexus and which infer that higher levels of financial sector development lead to an increasing level of income inequality. Regarding the income segregations in the society as a whole the inequality level of income decreases in the earlier stages of financial and economic development but in the later stages, following an increase in aggregate income, the income gap 8(4), [176] [177] [178] [179] [180] [181] [182] [183] [184] [185] [186] [187] [188] [189] [190] 2019 Note: Robust standard errors in parentheses *** p<0.01, ** p<0.05, * p<0.1 between upper and lower segments of the society increases at the expense of the lower segments. According to our empirical evidence on the basis of overall financial development index and its sub-indices, there is a positive link between financial sector development and income inequality, in contrast to the empirical and theoretical arguments of the traditional studies. Additionally, in contrast to the mainstream arguments on the basis of empirical findings which imply that more imposition of financial and trade liberalization in an aggregate economy reduces the levels of income inequality, as suggested by Bumann and Lensink (2016) , we find the opposite results: a higher level of openness in financial and trade sectors boosts the negative 8(4), [176] [177] [178] [179] [180] [181] [182] [183] [184] [185] [186] [187] [188] [189] [190] 2019 conditions on increased levels of income inequality. However, we have to point on to the case that this relationship can change if the openness and financial sector development indicators are treated as interactively, as Haan, Pleninger and Sturm (2018) suggest. Therefore, the results should be evaluated in caution and should be analyzed within different socio-economic and political forms.
